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1. 

FXATION APPARATUS AND IMAGE 
FORMATION APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority based on 35 USC 119 from 
prior Japanese Patent Application No. 2012-218991 filed on 
Oct. 1, 2012, entitled “FIXATION APPARATUS AND 
IMAGE FORMATIONAPPARATUS, the entire contents of 10 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The disclosure relates to a fixation apparatus and an image 
formation apparatus which uses the same, and especially 
relates to an apparatus which uses a fixation belt. 

Conventionally, a fixation apparatus includes a heater 
member, and a heat transmission member which is in contact 
with the heater member and has a curved surface in contact 
with a fixation belt. In the fixation apparatus, the heat trans 
mission member transmits heat of the heater member to the 
fixation belt to heat the fixation belt. The heated fixation belt 
fuses and fixes the developer on a printing medium being 
conveyed, by pressing the developer against the printing 
medium (for example, Patent Literature 1: Japanese Patent 
Application Publication No. 2011-257455 (see (pages 5-6, 
FIG. 1, FIG. 3)). 

SUMMARY OF THE INVENTION 

However, the image quality might be lowered in the above 
mentioned conventional fixation apparatus. 
An object of one embodiment of the invention is to improve 

the image quality. 
An aspect of the invention is a fixation apparatus for fixing 

a developer image transferred onto a recording medium to the 
recording medium. The fixation apparatus includes: a fixation 
belt; a heater member configured to generate heat by a resis 
tance heating element and heat the fixation belt; and a pres 
Surization member provided on a position opposed to the 
fixation belt with the heater member interposed in between 
and configured to press the heater member against the fixation 
belt while being in contact with the heater member. The 
pressurization member includes a temperature adjustment 
part provided near an end portion in the longitudinal direction 
thereof and designed to suppress the amount of heat transmit 
ted from the heater member. 

According to the aspect, the image quality can be 
improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic configuration view Schematically 
illustrating a principal part configuration of an image forma 
tion apparatus according to a first embodiment which 
employs a fixation apparatus according to the invention; 

FIG. 2 is a configuration view of a principal part of the 
fixation apparatus according to the invention; 

FIG. 3 is an appearance perspective view of a heater mem 
ber; 

FIG. 4 is an exploded perspective view of the heater mem 
ber; 

FIG. 5 is an appearance perspective view of a pressuriza 
tion plate according to a first embodiment of the invention; 
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2 
FIG. 6 is a partial cross-sectional view of a fixation appa 

ratus according to the first embodiment of the invention in the 
vicinity of the heat unit in the longitudinal direction (Y-axis 
direction), and is used for explaining the way heat is trans 
mitted in the area surrounding the heater member on both end 
portions and a center portion in the longitudinal direction; 

FIG. 7 is an appearance perspective view of a pressuriza 
tion plate according to a second embodiment of the invention; 

FIG. 8 is an appearance perspective view of a pressuriza 
tion plate as a comparative example; and 

FIG. 9 is a partial cross-sectional view of a fixation appa 
ratus of the comparative example in the vicinity of a heat unit 
in the longitudinal direction (Y-axis direction), and is used for 
explaining the way heat is transmitted in the area Surrounding 
the heater member on both end portions and a center portion 
in the longitudinal direction. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Descriptions are provided hereinbelow for embodiments 
based on the drawings. In the respective drawings referenced 
herein, the same constituents are designated by the same 
reference numerals and duplicate explanation concerning the 
same constituents is omitted. All of the drawings are provided 
to illustrate the respective examples only. 

First Embodiment 
FIG. 1 is a schematic configuration view schematically 

illustrating the configuration of a principal part of an image 
formation apparatus according to a first embodiment which 
employs a fixation apparatus according to the invention. 

Image formation apparatus 100 illustrated in FIG. 1 is 
provided with a configuration as a color electrophotographic 
printer, for example. Disposed inside the apparatus are: paper 
feed cassette 104 which houses recording paper sheets 101 as 
the recording media, paper feed roller 105 which takes out 
recording paper sheet 101 from paper feed cassette 104, and 
resist rollers 106 which feed recording paper sheet 101 to an 
image formation unit at a predetermined timing. Moreover, 
image formation apparatus 100 includes, as image formation 
units, development device 110K which forms an image of 
toner as a black (K) developer, development device 110Y 
which forms a toner image of yellow (Y), development device 
110M which forms a toner image of magenta (M), and devel 
opment device 110C which forms a toner image of cyan (C) 
(these development devices may be simply referred to as 110 
if not specially required to be distinguished). The develop 
ment devices are sequentially disposed from the upstream 
side along the conveyance path of recording paper sheets 101. 
Development devices 110 have the same configuration except 
for using toners of predetermined different colors. 

For example, as illustrated in development device 110K 
which uses a black (K) toner, each of development devices 
110 includes photoconductive drum 111 as an electrostatic 
latent image carrier, charge device 112, exposure device 113, 
developer supply device 114, cleaning device 115, and the 
like. Charge device 112, exposure device 113, and developer 
Supply device 114 are disposed around photoconductive 
drum 111 sequentially from the upstream side in the rotation 
direction (arrow direction). Charge device 112 supplies elec 
tric charges to the surface of photoconductive drum 111 to 
charge the surface. Exposure device 113 selectively emits 
light on the charged surface of photoconductive drum 111 on 
the basis of image data to form an electrostatic latent image. 
Developer supply device 114 develops the electrostatic latent 
image formed on photoconductive drum 111 by the toner to 
form an image. Cleaning device 115 is disposed in contact 



US 9,086,665 B2 
3 

with photoconductive drum 111 in such a manner to remove 
the toner remaining on the Surface of photoconductive drum 
111. 

Moreover, image formation apparatus 100 includes a belt 
type transfer device 120. Transfer device 120 includes endless 
transfer belt 121 which conveys recording paper sheet 101, 
and Successively transfers toner images formed in the respec 
tive development devices on the recording paper sheet 101 
being conveyed. The transfer device also includes drive roller 
122 which is driven to be rotated by a drive unit, which is not 
illustrated, to drive endless transfer belt 121 in an arrow 
direction, and tension roller 123 which is paired with drive 
roller 122 to stretch endless transfer belt 121 around them. 

Further, other items disposed in transfer device 120 are: 
fixation apparatus 10 which fixes the toner image formed on 
recording paper sheet 101 by applying heat and pressure 
thereto, conveyance rollers 131 and 132 which convey 
recording paper sheet 101 being passed through fixation 
apparatus 10, and discharge recording paper sheet 101 con 
veyed to discharge paper placement unit 130 which stores 
recording paper sheet 101 to which the image is fixed. Fixa 
tion apparatus 10 is described in detail later. 

Note that the X, Y, and Z axes in FIG. 1 are explained as 
follows: the X axis is a conveyance direction of recording 
paper sheet 101 when being passed through the image forma 
tion unit; the Y axis is a rotation shaft direction of photocon 
ductive drum 111; and the Z axis is a direction orthogonal to 
both of the X axis and the Yaxis. Moreover, when the respec 
tive X, Y, and Z axes are illustrated in other drawings, which 
are described later, these axes directions indicate the direc 
tions common in the drawings. In other words, the respective 
X, Y, and Z axes in each drawing indicate directions where a 
portion depicted in each drawing is disposed as a component 
constituting image formation apparatus 100 illustrated in 
FIG.1. Herein, the portions are disposed in such a manner that 
the Z axis becomes an approximate vertical direction. 

With the above configuration, an outline of a printing 
operation by the image formation apparatus is described with 
reference to FIG. 1. Note that, a dashed line arrow in the 
drawing indicates the conveyance direction of recording 
paper sheet 101 to be conveyed. 
When image formation apparatus 100 is turned on, and an 

operator performs a well-known operation to start image 
formation, paper feed roller 105 takes out from paper feed 
cassette 104 recording paper sheet 101 housed in paper feed 
cassette 104 and resist rollers 106 corrects a skew thereof. 
Thereafter, recording paper sheet 101 thus corrected is con 
veyed at a predetermined timing to the image formation unit 
that includes four development devices 110, and transfer 
device 120. 

In this case, with the rotation of photoconductive drums 
111 in the arrow direction, each charge device 112 to which a 
Voltage is applied by a power Supply device, which is not 
illustrated, charges the Surface of each photoconductive drum 
111 of each development device 110. Subsequently, each 
exposure device 113 exposes the charged surface of each 
photoconductive drum 111 reaching the vicinity of exposure 
device 113, so that an electrostatic latent image in accordance 
with the image information is formed on the Surface of pho 
toconductive drum 111. Each developer supply device 114 
develops the electrostatic latent image, so that a toner image 
corresponding to each color is formed on the Surface of each 
photoconductive drum 111. 

Recording paper sheet 101 conveyed to the image forma 
tion unit adheres to endless transfer belt 121 and is conveyed 
in an arrow direction. As recording paper sheet 101 is succes 
sively sandwiched between photoconductive drums 111 of 
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4 
respective development devices 110 which rotate in the arrow 
direction and endless transfer belt 121, toner images of the 
respective colors of black (K), yellow (Y), magenta (M), and 
cyan (C) are formed at predetermined timings. The toner 
images are successively transferred by being overlapped with 
one another on recording paper sheet 101. A color toner 
image (that is, a multicolor toner image) is thereby formed on 
recording paper sheet 101. Cleaning device 115 scrapes off 
any residual toner remaining on photoconductive drum 111 
and cleans photoconductive drum 111 after the transferring. 
Photoconductive drum 111 is then used for the next charging. 

Subsequently, recording paper sheet 101 with the color 
toner image thereon is conveyed to fixation apparatus 10. 
Fixation apparatus 10 pressurizes and heats the toner image 
on recording paper sheet 101 to be fused, and the color toner 
image thus fused is fixed on recording paper sheet 101. In 
addition, conveyance rollers 131 and 132 discharge recording 
paper sheet 101 to discharge paper placement unit 130, and 
the printing operation is completed. 

FIG. 2 is a configuration view of a principal part offixation 
apparatus 10 according to the invention. 
As illustrated in FIG. 2, fixation apparatus 10 performs a 

fixation such that recording paper sheet 101, on which toner 
image 150 is transferred, is conveyed in and passed through 
nip region 23 formed by endless-shaped fixation belt 15, 
pressurization roller 22, and the like. To this end, disposed 
inside fixation belt 15 are fixation roller 18, support member 
17, heat unit 30, belt guide 21, press guide member 19, pres 
Surization springs 16 and 20, and temperature sensor 24. 

Fixation roller 18 includes roller-shaped core metal part 
18a and elastic layer 18b disposed on an outer circumferential 
surface of core metal part 18a. Both end portions in the 
longitudinal direction of core metal part 18a with a rotation 
shaft thereof disposed in a Y-axis direction (longitudinal 
direction) are rotatably supported by rotation shaft bearings, 
which are not illustrated, provided in a main body of fixation 
apparatus 10. Fixation roller 18 is equipped with a drive 
system, which is not illustrated, mounted on one end portion 
of core metal part 18a. With application of power from a drive 
source, not illustrated, fixation roller 18 rotates in arrow A 
direction and transports fixation belt 15 in arrow B direction 
while fixation belt 15 is stretched with the inner wall face 
thereof being in contact with the outer circumferential surface 
of fixation roller 18. 

Heat unit 30 includes heat transmission member 14. Heat 
transmission member includes: a curved guide Surface 
formed in an arc cross-sectional shape and guides fixation 
belt 15 by being in contact with the inner wall face thereof 
over the approximate entire area in the width direction; and 
pivot shaft 14a extended in the Y-axis direction and including 
both end portions turnably held by the main body of fixation 
apparatus 10. Heat unit 30 also includes heater member 12 
disposed in contact with a flat Surface portion of heat trans 
mission member 14 with heat transmission grease 13 inter 
posed in-between. The flat surface portion is on the opposite 
side of the curved guide surface. Heat unit 30 further includes 
pressurization plate 11 which pressurizes heater member 12 
by being in contact therewith; and the like. 

FIG.3 is an appearance perspective view of heater member 
12, and FIG. 4 is an exploded perspective view thereof. As 
illustrated in these drawings, heater member 12 is formed 
with resistance line 12d disposed on plan-shaped base mate 
rial 12g in Such a manner that the longitudinal direction 
thereof is along the Y-axis direction. Resistance line 12d is a 
resistance heating element which generates heat by a current 
flowing therethrough. Protective layers 12c and 12fare dis 
posed above and below resistance line 12d, and prevent the 
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current flowing through resistance line 12d from being leaked 
to base material 12g or other members. Further, resistance 
line 12d is electrically connected to contact parts 12a and 12b 
by wiring 12e, and a current is Supplied thereto via contact 
parts 12a and 12b from an external control apparatus, which 
is not illustrated. 

Heat transmission grease 13 is applied between heater 
member 12 and heat transmission member 14 to fill a minute 
gap present in a junction part between heater member 12 and 
heat transmission member 14. The heat transmission grease 
functions to increase the heat transmission efficiency of both 
members. 

FIG. 5 is an appearance perspective view of pressurization 
plate 11 according to a first embodiment of the invention. As 
illustrated in the drawing, pressurization plate 11 is a sheet 
metal member made by press working and including tem 
perature adjustment parts 11b on both end portions in the 
longitudinal direction thereof (Y-axis direction). Here, tem 
perature adjustment parts 11b are formed in shapes recessed 
from heater member contact surface 11a. Moreover, pressur 
ization spring 16, which is described later, presses pressur 
ization surface 11d located on the opposite side of heater 
member contact Surface 11a. 
As illustrated in FIG. 2, support member 17 is inside fixa 

tion belt 15. Support member 17 is formed with a cross 
section in an approximate L-charactershape in Such a manner 
to separate an inner part into upper and lower parts. The 
support member is disposed to be fixed to the main body of 
fixation apparatus 10. Pressurization spring 16 is suspended 
in a compressed State between Support member 17 and pres 
surization surface 11d of pressurization plate 11 in heat unit 
30. Accordingly, heater member 12 and the flat surface por 
tion of heat transmission member 14 are in pressure contact 
with each other by pressurization plate 11, and the curved 
guide Surface of heat transmission member 14. The heat 
transmission member is movable about pivot shaft 14a as the 
movement center is in pressure contact with the inner side of 
fixation belt 15. Thereby, fixation belt 15 is stretched with 
other members which are described later. Note that, pressur 
ization plate 11 and pressurization spring 16 correspond to a 
pressurization member. 

Belt guide 21 is fixed to support member 17, and abuts on 
fixation belt 15 on four positions from the inner side thereofto 
guide fixation belt 15 to have an approximately arc shape. 
Belt guide 21 holds temperature sensor 24 which detects the 
temperature offixation belt 15 by being abutted on or close to 
fixation belt 15 from the inner side on an approximate center 
portion in this guide region. Temperature sensor 24 sends 
temperature information on fixation belt 15 to a controller, 
which is not illustrated, to allow fixation apparatus 10 to 
perform an excellent fixation at all times. 

Pressurization roller 22 includes roller-shaped core metal 
part 22a and elastic layer 22b disposed on an outer circum 
ferential surface thereof. Both end portions in the longitudinal 
direction of core metal part 22a, with a rotation shaft thereof 
disposed in the Y-axis direction (longitudinal direction), are 
rotatably Supported by rotation shaft bearings, which are not 
illustrated, provided in the main body of fixation apparatus 
10. Pressurization roller 22 is energized, by an unillustrated 
pressurization mechanism, toward the arrow F direction 
(Z-axis plus direction), that is, the direction toward fixation 
roller 18 and press guide member 19. 

Press guide member 19 is adjacent to fixation roller 18 and 
is held by the main body of fixation apparatus 10, slidable in 
the arrow D, E directions to and from which pressurization 
roller 22 can be connected and separated. Press guide member 
19 is energized in the arrow D direction by pressurization 
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6 
spring 20 which is Suspended in a compressed State between 
press guide member 19 and support member 17 to press 
fixation belt 15, separated from fixation roller 18, from the 
inner side thereof. Press guide member 19 presses fixation 
belt 15 from the inner side thereof in such a manner that 
includes apart of the press surface on the side offixation roller 
18 and has a shape along the circumferential Surface of pres 
surization roller 22, as illustrated in FIG. 2. Note that, press 
guide member 19 and pressurization spring 20 correspond to 
a press guide unit. 

Therefore, a part of elastic layer 22b of pressurization 
roller 22 is in pressure contact with parts of elastic layer 18b 
of fixation roller 18 and the press surface of press guide 
member 19 with fixation belt 15 interposed in between. In this 
manner, these parts form nip region 23. 

Fixation belt 15 includes a base material made of polyim 
ide in an inner Surface, an elastic layer made of silicone rubber 
and serving as an outer circumference layer of this base 
material, and a PFA tube serving as a surface layer. Fixation 
belt 15 is driven and rotated in the arrow B direction with the 
position thereof in the longitudinal direction (Y-axis direc 
tion) regulated by a flange member, which is not illustrated, 
while being stretched by fixation roller 18, heat unit 30, belt 
guide 21, and press guide member 19 as described above. 
Pressurization roller 22 rotates in the arrow C direction with 
the movement being in the arrow B direction of fixation belt 
15. Note that, the longitudinal direction of fixation belt 15 
herein indicates the same direction as the rotation shaft direc 
tion of fixation roller 18 which drives fixation belt 15. 

With the above configuration, a fixation operation by fixa 
tion apparatus 10 is further described with reference to FIG.2. 

Heater member 12 offixation apparatus 10 generates heat 
Such that a current Supplied from the control apparatus, which 
is not illustrated, flows through resistance line 12d (FIG. 4) in 
order to Supply a sufficient amount of heat for fixing, by heat 
and pressure, toner image 150 formed on recording paper 
sheet 101 at the fixation. Fixation roller 18 of fixation appa 
ratus 10 starts a rotation in the arrow A direction upon receiv 
ing power from a drive system, which is not illustrated, simul 
taneously with the generation of heat by heater member 12. 
With this rotation, fixation belt 15 starts to move in the arrow 
B direction and pressurization roller 22 starts to rotate in the 
arrow C direction. 

Heater member 12 mounted to fixation apparatus 10 herein 
generates heat by resistance line 12d (FIG. 4) having no 
temperature gradient in the longitudinal direction and a uni 
form cross-section area. A general fixation apparatus which 
uses such heater member 12 includes support members for 
the respective members which constitute a nip on both end 
portions in the longitudinal direction because of the configu 
ration of the apparatus. Heat generated by heater member 12 
is transmitted to these Support members on both end portions. 
Therefore, the temperature at both end portions tends to be 
lowered. 

Here, as a comparative example, the manner of heat trans 
mission in fixation apparatus 310 is described with reference 
to FIG. 9, and fixation apparatus 310 employing pressuriza 
tion plate 311 provided with no temperature adjustment part 
11b, as illustrated in FIG. 8, instead of employing pressuriza 
tion plate 11 provided with temperature adjustment parts 11b, 
illustrated in FIG. 5, according to the invention. Note that, 
fixation apparatus 310 in this comparative example is fixation 
apparatus 10 according to the embodiment of the present 
application of FIG. 2 which employs pressurization plate 311 
illustrated in FIG. 8, instead of employing pressurization 
plate 11 illustrated in FIG. 5. 
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FIG.9 is a partial cross-sectional view offixation apparatus 
310 as the comparative example in the vicinity of heat unit 
330 in the longitudinal direction (Y-axis direction). FIG. 9 
illustrates the manner of heat transmission in the area Sur 
rounding heater member 12 on both end portions and a center 
portion in the longitudinal direction. 

In center portion 330a in the longitudinal direction of heat 
unit 330, there are route L2 through which heat generated by 
heater member 12 is transmitted to pressurization plate 311, 
and route M2 through which the heat is transmitted to fixation 
belt 15 via heat transmission grease 13 and heat transmission 
member 14. When the amount of heat transmitted to fixation 
belt 15 through route M2 is set as Qb' and the amount of heat 
transmitted to pressurization plate 311 through route L2 is set 
as Qa', the temperature on center portion 15a in the longitu 
dinal direction offixation belt 15 is determined by the amount 
of heat Qb' transmitted through route M2. 

In the surrounding area of each of both end portions 330b 
of heat unit 330, there are route R2 through which the heat is 
transmitted to pressurization plate 311, route S2 through 
which the heat is transmitted to fixation belt 15 via heat 
transmission grease 13 and heat transmission member 14, and 
route T2 through which the heat is transmitted to members 
supporting each of both end portions. When the amount of 
heat transmitted through route S2 is set as Qd', the amount of 
heat transmitted through route R2 is set as Qc', and the 
amount of heat transmitted through route T2 is set as AQe', the 
temperature at both end portions 15b in the longitudinal 
direction of fixation belt 15 is determined by the amount of 
heat Qd' transmitted through route S2. 

Because heater member 12 herein generates a uniform 
amount of heat with respect to the longitudinal direction, 
when the amounts of generated heat in center portion 330a 
and both end portions 330bare equivalent, an extra amount of 
heat is flew out on both end portions 330b by the amount of 
heat AQe'. Therefore, with the outflow of the excessive 
amount of heat, the amount of heat Qd' transmitted to both 
end portions 15b offixation belt 15 decreases, resulting in the 
lower temperature at both endportions 15b in the longitudinal 
direction of fixation belt 15 compared with that at center 
portion 15a of fixation belt 15. 

Next, the manner of heat transmission offixation apparatus 
10 according to the invention provided with pressurization 
plate 11, including temperature adjustment parts 11b as illus 
trated in FIG. 5, is described with reference to FIG. 6. 

FIG. 6 is a partial cross-sectional view of a fixation appa 
ratus according to the first embodiment of the invention in the 
vicinity of heat unit 30 in the longitudinal direction (Y-axis 
direction). FIG. 12 is used to explain the manner of heat 
transmission in the Surrounding area of heater member 12 on 
both end portions and a center portion in the longitudinal 
direction. 

In center portion 30a in the longitudinal direction of heat 
unit 30, there are route L1 through which heat generated by 
heater member 12 is transmitted to pressurization plate 11, 
and route M1 through which the heat is transmitted to fixation 
belt 15 via heat transmission grease 13 and heat transmission 
member 14. When the amount of heat transmitted through to 
fixation belt 15 is set as Qb, and the amount of heat transmit 
ted through to pressurization plate 11 is set as Qa, the tem 
perature on centerportion 15a in the longitudinal direction of 
fixation belt 15 is determined by the amount of heat Qb 
transmitted through route M1. 

In the surrounding area of each of both end portions 30b of 
heat unit 30, there are route R1 through which the heat is 
transmitted to temperature adjustment part 11b of pressuriza 
tion plate 11, route S1 through which the heat is transmitted to 
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fixation belt 15 via heat transmission grease 13 and heat 
transmission member 14, and route T1 through which the heat 
is transmitted to members Supporting each of both end por 
tions. When the amount of heat transmitted through route M1 
is set as Qb, the amount of heat transmitted through route L1 
is set as Qa, the amount of heat transmitted through route S1 
is set as Qd, the amount of heat transmitted through route R1 
is set as Qc, and the amount of heat transmitted through route 
T1 is set as AQe, the temperature at both end portions 15b in 
the longitudinal direction offixation belt 15 is determined by 
the amount of heat Qd transmitted through route S1. 

Because heater member 12 generates the uniform amount 
of heat with respect to the longitudinal direction (Y-axis 
direction), when the amount of heat is Q, the relation of the 
amounts of heat between the centerportion in the longitudinal 
direction and both end portions is represented by the follow 
ing equation. 
At the center portion in the longitudinal direction: 

O=9a+Gh 

At both end portions in the longitudinal direction: 

Note that, although, in FIG.3 and FIG. 4 which illustrate 
the configuration of heater member 12, resistance line 12d is 
seen not to be uniformly wired to the end portions, this is for 
convenience. Resistance line 12d is actually wired to both end 
portions which are opposed to temperature adjustment parts 
11b of pressurization plate 11 in Sucha manner to generate the 
uniform amount of heat. 

At both end portions 30b in the longitudinal direction, the 
heat transmission efficiency from heater member 12 to pres 
Surization plate 11 in the area Surrounding recessed tempera 
ture adjustment parts 11b is significantly lower because of the 
presence of the 0a gap between the member and plate than 
that of longitudinal centerportion 30a where the member and 
plate are in contact with each other. Accordingly, as for the 
amount of heat transmitted to pressurization plate 11 from 
heater member 12, the amount of heat Qc transmitted on both 
end portions 30b is smaller than the amount of heat Qatrans 
mitted on center portion 30a. The amounts of heat Qd and 
AQe increase on both end portions 30b by a difference 
between the amount of heat Qa and the amount of heat Qc. 
As described above, with fixation apparatus 10 according 

to the embodiment, compared with fixation apparatus 310 as 
the comparative example described above, the amount of heat 
Qd transmitted to both end portions 15b of fixation belt 15 
increases to prevent the temperature at both end portions 15b 
of the belt from lowering and to keep the temperature at a 
desired level, thereby realizing a good state of temperature 
distribution in the longitudinal direction. 

In addition, because pressurization plate 11 provided with 
temperature adjustment parts 11b does not come into direct 
contact with fixation belt 15 which fixes a developer image, 
the temperature gradient generated in temperature adjustment 
parts 11b is not likely to be transferred to fixation belt 15. This 
results in a stable temperature distribution of fixation belt 15 
in the Surroundings of temperature adjustment parts 11b. 
As described above, fixation belt 15 is heated in a good 

state of temperature distribution in the whole region in the 
longitudinal direction during when being conveyed in the 
arrow B direction and passing through heat unit 30, as illus 
trated in FIG. 2, and then is conveyed to nip region 23. In nip 
region 23, fixation belt 15 fixes toner image 150 formed on 
recording paper sheet 101 which passes through nip region 23 
by heat and pressure. 
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Note that, in order to obtain gaps which lower the heat 
transmission efficiency to pressurization plate 11, recessed 
temperature adjustment parts 11b are provided in both end 
portions 30b in the longitudinal direction of pressurization 
plate 11 instead of heater member 12. The reason thereof is as 
follows. Firstly, with heater member 12 being of a non-sym 
metrical shape, a balance with respect to heat expansion is lost 
to increase thermal deformation, thereby lowering the trans 
mission property of heat. Secondarily, because patterns such 
as resistance line 12d and wiring 12e are made by Screen 
printing in heater member 12, it is difficult to form recesses 
and projections. 

Moreover, as illustrated in FIG. 6, the thickness of recessed 
temperature adjustment parts 11b on pressurization plate 11 
is formed to be approximately identical with the thickness of 
other portions of pressurization plate 11. The reason thereof is 
as follows. In other words, the thickness of pressurization 
plate 11 in the recessed temperature adjustment part (the 
thickness of pressurization plate 11 in the longitudinal direc 
tion end portions) is made to be similar to the thickness of 
other portions of pressurization plate 11 (the thickness of 
pressurization plate 11 in the longitudinal center portion) to 
keep the same heat capacity in the longitudinal direction end 
portions and the longitudinal center portion of pressurization 
plate 11. Accordingly, the temperature at the end portions 
rises with a short time interval at start-up because the end 
portions of pressurization plate 11 do not come into contact 
with heater member 12. Meanwhile, in a steady state after a 
long period of time is elapsed, the same heat capacity in the 
longitudinal direction of pressurization plate 11 prevents an 
excessive temperature rise at the end portions of pressuriza 
tion plate 11 and thereby achieves excellent fixation. If the 
heat capacity at the end portion is Smaller than the other 
portion of pressurization plate 11, Such an excessive tempera 
ture rise at the end portions is likely to occurat the continuous 
printing for a long period of time, which may result in a 
fixation failure, because heat is not taken by the recording 
paper in the endmost portions where no recording paper is 
traveling. 

Note that, a method of forming temperature adjustment 
part 11b by embossing is employed as a method of manufac 
turing recessed temperature adjustment part 11b, instead of a 
method of forming temperature adjustment part 11b as a 
through hole formed on a part of a flat member. 

Here, a specific configuration example of fixation appara 
tus 10 is described. Pressurization plate 11 illustrated in FIG. 
5 and FIG. 6 has a length of 350 mm, a width of 10 mm. 
and a thickness of 2.0 mm), and is made of A5052. Tempera 
ture adjustment parts 11b each having a width of 6.5 mm, a 
length of 30 mm, and a depth of 0.5 mm are formed on 
positions apart by 120 mm from the center of longitudinal 
centerportion 30a to both end sides, toward the respective end 
portion directions. 

Heater member 12 illustrated in FIG.3 and FIG. 4 includes 
base material 12g having a length of 350mm), a width of 10 
mm, and a thickness of 0.6 mm and is made of SUS. 
Protective layer 12f is made of glass, resistance line 12d is 
made of silver and a palladium alloy and has a line width of 3 
mm, and protective layer 12c is made of glass. These com 
ponents are laminated in this order form the bottom. The 
output power of resistance line 12d herein is 1200 W. Heat 
transmission grease 13 illustrated in FIG. 2 and FIG. 6 has an 
improved heat transmission property by mixing powders of 
Zinc oxide into a silicone oil. 

Heat transmission member 14 illustrated in FIG. 2 and 
FIG. 6 is made of a material of A6063 which is an aluminum 
extruded material, and includes the curved surface which is 
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10 
brought into pressure contact with fixation belt 15 having a 
curvature radius R of 25 mm and a length of 30 mm 
relative to the conveyance direction offixation belt 15, in the 
curved Surface. 

Fixation belt 15 illustrated in FIG. 2 and FIG. 6 has an inner 
diameter of (p45 mm and a width in the Y-axis direction 
(longitudinal direction) of 320 mm, and includes a base 
material layer, an elastic layer formed on an outer circumfer 
ence of the base material layer, and a PFA tube layer formed 
on an outer circumference of the elastic layer. The base mate 
rial layer is made of polyimide and has a thickness of 0.1 
mm in an inner surface thereof. The elastic layer is made of 
silicone rubber and has a thickness of 0.2 mm. Pressuriza 
tion spring 16 illustrated in FIG. 2 herein pressurizes evenly 
pressurization plate 11 in the Z-axis plus direction by the 
pressurization force of the total 4 kgF. 

Fixation roller 18 illustrated in FIG.2 has an outer diameter 
of p25mm), and includes elastic layer 18b made of a silicone 
sponge and having a thickness of 2 mm. Press guide mem 
ber 19 illustrated in FIG. 2 is made of an aluminum extruded 
material A6063 of a raw material, and includes an elastic layer 
made of a silicone rubber and having a thickness of about 1 
mm, in a contact surface thereof with fixation belt 15. Press 
guide member 19 is applied with the pressurization force of 
3.5 kgf by pressurization spring 20 in the direction to pres 
surization roller 22. 

Pressurization roller 22 illustrated in FIG. 2 has an outer 
diameter of p35 mm. and is configured to include elastic 
layer 22b formed of a silicone rubber and having a thickness 
of 2 mm, and a PFA tube layer formed on the outer circum 
ference thereof. Moreover, both ends of core metal part 22a in 
pressurization roller 22 are applied with the pressurization 
force of 20 kgf by a biasing unit, which is not illustrated, 
toward the arrow F direction (Z-axis plus direction), that is, 
the direction toward fixation roller 18 and press guide mem 
ber 19. 
By using fixation apparatus 10 of the abovementioned 

configuration example, evaluation tests are performed for 
measuring a difference between the temperature at the center 
portion and the temperature at the end portions offixation belt 
15, and the fixation rate at the end portions. For comparison, 
an evaluation test offixation apparatus 310 of the comparative 
example which employs pressurization plate 311 provided 
with no temperature adjustment part 11b as illustrated in FIG. 
8 is similarly performed. Fixation apparatus 310 of the com 
parative example has the same configuration as fixation appa 
ratus 10 except for the pressurization plate. 
The measurement condition of the evaluation test is as 

follows. (1) Thermistors are attached to the centerportion and 
the end portions, spaced apart by 150 mm from the center 
portion in the longitudinal direction (Y-axis direction) of 
fixation belt 15 to measure the temperatures offixation belt 15 
on both portions. (2) In a state where the entire fixation belt 15 
has a temperature of 25 °C., a current is delivered in resis 
tance line 12d of heater member 12 and simultaneously fixa 
tion roller 18 is rotationally driven to rotate fixation belt 15 
and pressurization roller 22. (3) The end portion temperature 
when the measurement temperature at the longitudinal center 
portion of fixation belt 15 firstly reaches 160 °C. at which 
toner image 150 on recording paper sheet 101 can be excel 
lently fixed, and the fixation rate of the toner image in that 
case when printing is performed at the printing speed of 35 
(ppm) in A4 transverse feed, are respectively measured. 

Next, a method of measuring the fixation rate is described. 
(4) Firstly, under the abovementioned measurement condi 
tion, each toner of the respective colors of cyan (C), magenta 
(M), yellow (Y), and black (K) is transferred on and fixed to 
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recording paper sheet 101 at the concentration set to 100% by 
the image formation apparatus. Note that, the toner images of 
the respective colors are transferred and fixed at nine mea 
Surement positions of front end portions, center portions, and 
rear end portions in the conveyance direction of the recording 
paper corresponding to positions of the longitudinal center 
portion and both end portions of fixation belt 15. (5) The 
concentration of each toner image of the respective colors 
fixed on recording paper sheet 101 is measured, and a value 
thereof is set as Nb. (6) A certain adhesive tape is adhered on 
each toner image of each color from the above, and a load of 
500 g is applied thereto to cause the toner image and the 
adhesive tape to be adhered to each other. The adhesive tape 
is then peeled off, and the concentration Na of each toner 
image of each color is again measured. (7) By using the 
measured concentrations Nb, Na, the fixation rate is obtained 
from the equation below. 

Fixation rate=(Na/Nb)x100% 

Note that, the fixation rate is calculated on the basis of the 
concentrations Nb, Na which are measured per unit of the 
abovementioned nine measurement positions. 

Note that, if the fixation rate is less than 70%, when a user 
touches the toner image after the fixation with his/her finger, 
apart of the toner image is peeled off from the recording paper 
and is adhered to the finger of the user. Accordingly, for 
performing excellent fixation, the fixation rate is required to 
be set to 70% or more. Moreover, the fixation rate at 160° C. 
set as the temperature at the belt center portion in this evalu 
ation is 96 to 100%. The fixation rate of 96 to 100%herein 
indicates the variation range of the fixation rate obtained in 
the corresponding positions (plurality) among the abovemen 
tioned nine measurement positions. The fixation rate in a 
table below similarly indicates the variation range. 

Table 1 indicates the results of the abovementioned evalu 
ation test. 

TABLE 1. 

Evaluation Results of Respective Fixation Devices 

Temperature 
difference 

Temperature (center Fixation 
on belt Temperature portion - rate. On 

Fixation center on belt end end end 
apparatus portion portions portion) portions 

10 160 °C. 162 °C. -2 °C. 96 to 100 
% 

30 160 °C. 155 ° C. 5 °C.) 86 to 93 
% 

According to the test result of Table 1, in fixation apparatus 
310 as the comparative example, the temperature at the belt 
end portions of fixation belt 15 is lower by 5° C. than the 
temperature at the center portion thereof, while in fixation 
apparatus 10 according to the embodiment, the temperature at 
the belt end portions is higher by 2 °C. than the temperature 
at the center portion, and the temperature at both end portions 
is increased by 7° C. compared with fixation apparatus 310 
of the comparative example. Accordingly, the fixation rate at 
the end portions in fixation apparatus 310 as the comparative 
example is 86 to 93%, while the fixation rate at the end 
portions is increased to 96 to 100% in fixation apparatus 10. 
In this manner, the temperature at the end portions offixation 
belt 15 is raised in fixation apparatus 10 according to the 
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12 
embodiment compared with fixation apparatus 310 as the 
comparative example. This leads to the high fixation rate at 
the end portions. 

Table 2 indicates results of the similar evaluation test per 
formed using fixation apparatus 10N according to the 
embodiment which employs resistance line 12N, instead of 
resistance line 12d illustrated in FIG. 4, in which the heat 
generated on both end portions is decreased by 5% with 
respect to heat generated on the center portion, and with 
fixation apparatus 310N as the comparative example. Fixa 
tion apparatus 10N and fixation apparatus 310N are the same 
as fixation apparatus 10 and fixation apparatus 310 other than 
the resistance lines. 

TABLE 2 

Evaluation Results of Respective Fixation Apparatus when 
Resistance Line 12N is mounted 

Temperature 
difference 

Temperature (center Fixation 
on belt Temperature portion - rate. On 

Fixation center on belt end end end 
apparatus portion portions portion) portions 

1O-N 160 °C. 154 C. 6° C. 86 to 91 
%) 

31O-N 160 °C. 145 ° C. 15° C. 71 to 79 
%) 

In this case, according to the test results of Table 2, the 
temperature at the center portion of fixation belt 15 is 160 
C. in both fixation apparatus 10N and fixation apparatus 
310N, and thus the fixation rate here is 96 to 100% in both 
of the fixation apparatuses. However, in fixation apparatus 
310 as the comparative example, although the fixation rate at 
the end portions is 71 to 79%, which exceeds 70% as the 
evaluation reference of quality, the lower limit of variation is 
nearly 70%. Therefore, the margin is very small. On the 
other hand, in fixation apparatus 10N according to the 
embodiment, the fixation rate at the end portions is 86 to 91 
%), which significantly exceeds 70 % as the evaluation 
reference. In this manner, with fixation apparatus 10N 
according to the embodiment, stable fixation is performed 
even when resistance line 12N is used in which the heat 
generated on both end portions is lower by 5% than the heat 
generated on the center portion. 
As described above, with fixation apparatus 10 according 

to the embodiment in which pressurization plate 11 is pro 
vided with the temperature adjustment parts, it is possible to 
reduce the temperature uniformity in the longitudinal direc 
tion offixation belt 15, and to perform excellent fixation in the 
whole directions orthogonal to the conveyance direction of 
the recording paper. 

Second Embodiment 
FIG. 7 is an appearance perspective view illustrating the 

configuration of pressurization plate 211 which is employed 
in a fixation apparatus according to a second embodiment of 
the invention. The fixation apparatus according to the 
embodiment is totally the same as fixation apparatus 10 in the 
first embodiment illustrated in FIG. 2 except for employing 
pressurization plate 211 instead of pressurization plate 11 in 
the abovementioned first embodiment illustrated in FIG. 5. 
Accordingly, the same reference numerals are assigned to the 
portions in the fixation apparatus common to those in fixation 
apparatus 10 in the abovementioned first embodiment or the 
drawings are omitted, and thus explanations thereofare omit 
ted. The emphasis is put on an explanation of points that are 
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different. Note that, the principal part configuration of the 
fixation apparatus according to the embodiment is common to 
the principal part configuration offixation apparatus 10 in the 
first embodiment other than that of pressurization plate 211 
illustrated in FIG. 2, and therefore FIG. 2 is referred if nec 
essary. 
As illustrated in FIG. 7, pressurization plate 211 according 

to the embodiment includes temperature adjustment parts 
211b, 211b on both end portions in the longitudinal direction 
(Y-axis direction), and is a sheet metal member formed by 
press working and in a hole shape through which temperature 
adjustment parts 211b, 211b penetrate. The configuration of 
pressurization plate 211 other than the above is the same as 
that of pressurization plate 11 in the first embodiment illus 
trated in FIG. 5. In this case, because the heat capacity in 
regions of temperature adjustment parts 211b, 211b is less 
than that on the center portion, the amount of heat generated 
by heater member 12 (see FIG. 6) transmitted to pressuriza 
tion plate 211 decreases on both end portions where tempera 
ture adjustment parts 211b, 211b are provided. As a result, the 
amount of heat transmitted to both end portions of fixation 
belt 15 is increased. Other operations are similar to those in 
the first embodiment. 

The heat capacity of temperature adjustment part 211b in 
pressurization plate 211 according to the embodiment is less 
than that oftemperature adjustment part 11b in pressurization 
plate 11 in the abovementioned first embodiment. Therefore, 
the heater member in which pressurization plate 211 is 
employed transmits the increased amount of heat to both end 
portions offixation belt 15, compared with heater member 12 
in the first embodiment. 
As described above, with the fixation apparatus according 

to the embodiment, because temperature adjustment parts 
211b each having a hole shape are provided in pressurization 
plate 211, it is possible to further increase the temperature 
control range of the fixation belt in the longitudinal direction 
compared with that of the fixation apparatus in the abovemen 
tioned first embodiment. 

Note that, in the abovementioned respective embodiments, 
although press guide member 19 is used for enlarging nip 
region 23 (Support for high-speed data printing), the invention 
is not limited thereto, and the configuration with no press 
guide member 19 is possible. Moreover, in the abovemen 
tioned respective embodiments, although heat unit 30 is dis 
posed on a position apart from nip region 23, the invention is 
not limited thereto, and can be configured Such that heat unit 
30 energized by the pressurization spring is disposed instead 
of press guide member 19, and the nip region is formed 
simultaneously with the heating offixation belt 15. Moreover, 
in the abovementioned respective embodiments, although 
heat unit 30 is brought into pressure contact with fixation belt 
15 from the inner side thereof, the invention is not limited 
thereto, and can be configured such that heat unit 30 is 
brought into pressure contact with fixation belt 15 from the 
outer side thereof. Moreover, in the abovementioned respec 
tive embodiments, although pressurization roller 22 is pro 
vided for forming nip region 23, the invention is not limited 
thereto, and can be configured Such that a slide member other 
than the roller is provided. In addition, in the abovementioned 
respective embodiments, although the driving force of the 
fixation apparatus is transmitted from fixation roller 18, the 
invention is not limited thereto, and can be configured Such 
that the driving force thereof is transmitted from pressuriza 
tion roller 22. As described above, various modifications can 
be made. 

In the abovementioned embodiments, although the inven 
tion is explained using a fixation apparatus for a color elec 
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14 
trophotographic printer as an example, the invention is not 
limited thereto, and is applicable to a fixation apparatus of an 
image formation apparatus including a copying machine, a 
facsimile, or an MFP which forms an image of a recording 
medium using the electrophotographic method. Further, 
although the explanation is made with respect to the color 
printer, the invention may be also applicable to a mono 
chrome printer. 
The invention includes other embodiments in addition to 

the above-described embodiments without departing from 
the spirit of the invention. The embodiments are to be con 
sidered in all respects as illustrative, and not restrictive. The 
Scope of the invention is indicated by the appended claims 
rather than by the foregoing description. Hence, all configu 
rations including the meaning and range within equivalent 
arrangements of the claims are intended to be embraced in the 
invention. 
The invention claimed is: 
1. A fixation apparatus to fixa developer image transferred 

on a recording medium, the fixation apparatus comprising: 
a fixation belt; 
a heater member configured to generate heat by a resis 

tance heating element and heat the fixation belt; and 
a pressurization member provided on a position opposed to 

the fixation belt with the heater member interposed in 
between and configured to press the heater member 
against the fixation belt while being in contact with the 
heater member, wherein 

the pressurization member includes a temperature adjust 
ment part provided near an end portion in a longitudinal 
direction thereof and configured to Suppress an amount 
of heat transmitted from the heater member, such that an 
amount of heat transferred from the heater member to 
the pressurization member is Smaller at the end portion 
as compared to a center portion of the pressurization 
member in the longitudinal direction, wherein 

the temperature adjustment part of the pressurization mem 
ber comprises a groove that forms a gap between the 
temperature adjustment part and the heater member, 
Such that a thickness of a region of the pressurization 
member where the groove is provided is approximately 
equal to a thickness of a region of the pressurization 
member where the groove is not provided. 

2. The fixation apparatus according to claim 1, wherein 
the pressurization member includes a pressurization plate 

configured to be in contact with the heater member and 
including the temperature adjustment part, and 

a pressurization spring configured to bias the pressuriza 
tion plate toward the fixation belt. 

3. The fixation apparatus according to claim 1, further 
comprising a heat transmission member provided between 
the heater member and the fixation belt and configured to 
transmit heat. 

4. The fixation apparatus according to claim 1, wherein 
the fixation belt is an endless belt, and 
the heater member and the pressurization member are dis 

posed inside the fixation belt. 
5. The fixation apparatus according to claim 1, further 

comprising: 
a fixation roller and a belt guide which are disposed inside 

the fixation belt, wherein 
the fixation belt is pressed to be under tension by the 

pressurization member with the heater member inter 
posed in between in such a way that the fixation roller, 
the belt guide, and the heater member are directly or 
indirectly in contact with an inner circumference Surface 
of the fixation belt. 
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6. The fixation apparatus according to claim 5, further 
comprising a pressurization roller provided outside the fixa 
tion belt and configured to be in pressure contact with the 
fixation roller with the fixation belt interposed between said 
pressurization roller and said fixation roller and to form a first 
nip part between the pressurization roller and the fixation 
roller though which the recording medium is transportable 
together with the fixation belt. 

7. The fixation apparatus according to claim 6, further 
comprising a press guide unit provided inside the fixation belt 
and configured to be in pressure contact with the pressuriza 
tion roller with the fixation belt interposed between the press 
guide unit and the pressurization roller and to form a second 
nip part between the press guide unit and the pressurization 
roller though which the recording medium is transportable 
together with the fixation belt. 

8. The fixation apparatus according to claim 7, wherein 
the first nip part and the second nip part are directly con 

nected to each other. 
9. The fixation apparatus according to claim 1, further 

comprising a temperature sensor configured to detect a tem 
perature of the fixation belt. 

10. An image formation apparatus comprising the fixation 
apparatus according to claim 1. 

11. A fixation apparatus to fix a developer image trans 
ferred on a recording medium, the fixation apparatus com 
prising: 

a belt; 
a heater member configured to heat the belt; and 
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a press member configured to press the heater member 

against the belt, wherein 
the press member includes a press plate with a press region 

in contact with the heater member and non-contact 
regions not in contact with the heater member, 

wherein the non-contact regions are disposed at both ends 
of the press region, such that contact areas between the 
press member and the heater member are formed nar 
rower at the both ends of the press region as compared to 
a contact area between the press member and the heater 
member at a center portion of the press region. 

12. The fixation apparatus according to claim 11, wherein 
the non-contact region comprises a groove recessed from a 

surface of the press plate in contact with the heater 
member such that a thickness of a region of the pressur 
ization member where the groove is provided is approxi 
mately equal to a thickness of a region of the pressur 
ization member where the groove is not provided. 

13. The fixation apparatus according to claim 12, wherein 
the non-contact region is provided outside the press region 

in a direction orthogonal to a traveling direction of the 
belt. 

14. An image formation apparatus comprising the fixation 
apparatus according to claim 12. 

15. The fixation apparatus according to claim 1, wherein 
the temperature adjustment part is provided only near the end 
portion in the longitudinal direction of the pressurization 
member. 


